Purification and characterization of mouse hepatic enzyme that converts selenomethionine to methylselenol by its alpha,gamma-elimination.
The objective of this study was to purify and characterize a mouse hepatic enzyme that directly generates CH3SeH from seleno-l-methionine (l-SeMet) by the alpha,gamma-elimination reaction. The l-SeMet alpha,gamma-elimination enzyme was ubiquitous in tissues from ICR mice and the activity was relatively high in the large intestine, brain, and muscle, as well as the liver. Aging and sex of the mice did not have any significant influence on the activity in the liver. The enzyme was purified from the mouse liver by ammonium sulfate precipitation and four kinds of column chromatography. These procedures yielded a homogeneous enzyme, which was purified approx 1000-fold relative to mouse liver extract. Overall recovery was approx 8%. The purified enzyme had a molecular mass of approx 160 kDa with four identical subunits. The Km value of the enzyme for the catalysis of l-SeMet was 15.5 mM, and the V<I->max was 0.29 units/mg protein. Pyridoxal 5'-phosphate (pyridoxal-P) was required as a cofactor because the holoenzyme could be resolved to the apoenzyme by incubation with hydroxylamine and reconstituted by addition of pyridoxal-P. The enzyme showed the optimum activity at around pH 8.0 and the highest activity at 50 degrees C; it catalyzed the alpha,gamma-elimination reactions of several analogs such as d,l-homocysteine and l-homoserine in addition to l-SeMet. This enzyme also catalyzed the alpha,beta-elimination reaction of Se-methylseleno-l-cysteine. However, l-methionine was inert. Therefore, the purified enzyme was different from the bacterial l-methionine gamma-lyase that metabolizes l-SeMet to CH3SeH, in terms of the substrate specificity. These results were the first identification of a mammalian enzyme that specifically catalyzes the alpha,gamma-elimination reaction of l-SeMet and immediately converts it to CH3SeH, an important metabolite of Se.